Interspecies scaling for the prediction of drug clearance in children: application of maximum lifespan potential and an empirical correction factor.
Interspecies pharmacokinetic scaling is widely used to predict pharmacokinetic parameters in adult humans but has not been used for the prediction of pharmacokinetic parameters in children. The current study was undertaken to evaluate whether or not drug clearance in children from adult rat, dog and human clearance values could be predicted allometrically. Four methods (simple allometry, maximum lifespan potential [MLP], MLP with an empirical correction factor and a fixed exponent of 0.75 in association with adult data) were used for the prediction of drug clearance in children. The first three methods included adult animal (rat and dog) data and human data, whereas the fixed exponent of 0.75 included only adult human data. The results of this study indicated that simple allometry would systematically overpredict drug clearance in children, whereas application of MLP would underpredict drug clearance in children. Therefore, an empirical correction factor was introduced into MLP, which substantially improved the prediction of drug clearance in children. Prediction based on a fixed exponent of 0.75 and adult human clearance was highly erratic and inferior to the prediction of drug clearance in children from MLP or MLP with an empirical correction factor. Overall, the results of the study indicated that interspecies scaling using adult rat, dog and human clearance values could be useful to predict drug clearance in children in different age groups.